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As used herein, a "transgenic animal" is any animal, preferably a 
non-human mammal, bird or an amphibian, in which one or more of the cells 
of the animal contain heterologous nucleic acid introduced by way of 
human intervention, such as by transgenic techniques well known in the 
art. The nucleic acid is introduced into the cell, directly or indirectly 
by introduction into a precursor of the cell, by way of deliberate 
genetic manipulation, such as by microinjection or by infection with a 
recombinant virus. The term genetic manipulation does not include 
classical cross-breeding, or in vitro fertilization, but rather is 
directed to the introduction of a recombinant DNA molecule. This molecule 
may be integrated within a chromosome, or it may be extrachromosomally 
replicating DNA. In the typical transgenic animals described herein, the 
transgene causes cells to express a recombinant form of the subject cdGF 
protein, e.g. either agonistic or antagonistic forms. However, transgenic 
animals in which the recombinant cdGF gene is silent are also 
contemplated, as for example, the FLP or CKE reconibinase 
dependent constructs described below. The "non-human animals" of the 
invention include vertebrates such as rodents, non-human primates, sheep, 
dog, cow, chickens, amphibians, reptiles, etc. Preferred non-human 
animals are selected from the rodent family including rat and mouse, most 
preferably mouse, though transgenic amphibians, such as members of the 
Xenopus genus, and transgenic chickens can also provide important tools 
for understanding, for example, embryogenesis . The term "chimeric animal" 
is used herein to refer to animals in which the recombinant gene is 
found, or in which the recombinant is expressed in some but not all cells 
of the animal. The term "tissue-specific chimeric animal" indicates that 
the recombinant cdGF gene is present and/or expressed in some tissues but 
not others . 
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FIG. 1 diagrams a recombination site specific PGR 
insertional mutagenesis technique employed in this invention. In Panel A 
mutating primers (MP) MP15 and MP16 were used to insert 24 nucleotides 
(3B3.B) into the VZV gL gene immediately downstream from codon 21. The 
darker portions of MP15 and MP16 represent nucleotides that are 
complementary to the gL template (an overlap of 20 and 21 bp 
respectively). Panel B represents the resulting pTMl-VZVgL3B3 . 8 plasmid. 
Panel C represents PGR insertional mutagenesis where MP19 and MP20 insert 
9 nucleotides (3B3.3) into the gL3B3 . 8 gene immediately downstream from 
the 3B3.8 insertion. The 3* ends of MP19 and MP20 overlap the gL3B3 . 8 
template by 24 bp each. The 5' ends overlap the gL3B3 . 8 template by 9 bp 
and 8 bp respectively. The 3' end of MP20 and the 5' end of MP19 overlap 
a portion of the 3B3 . 8 insertion. Panel D and Panel E represent the final 
incorporation of the 3B3-epitope tag, designated gL3B3.11. An denotes 
the position within the ampicillin resistance gene where the non-mutating 
PGR primers (P3 and P4) are located. The primers are listed in Table 2. 
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The last eight amino acid residues'of 6B1 (3B3.8; QRQYGDVF, see Table 1 
above) were initially inserted into VZV protein gL by a recombination 
site specific PGR insertional mutagenesis method. (FIG. 1, panel 
A) . The insert was placed downstream from codon 21 of the VZV gL gene, a 
site known to have little effect on gL function (unpublished, see FIG. 2 
for codon 21 location). The sequence of gL is provided as SEQ ID NO: 17. 
The N-terminus sequence before the first methionine (nucleotides 1-3 on 
SEQ ID NO: 17) is ACG TCG TAG TGA AGG GAA AAC ACA AGC GTC ATG when the 
terminal ATG of this sequence is nucleotides 1-3 of SEQ ID NO: 17. The 
stop codon for the gL protein is located at position 478-480. The primers 
for PGR mutagenesis were also designed to incorporate a new restriction 
site, BstNI, into the mutated plasmid for efficient screening of positive 
clones. The darker portions of MP15 and MP16 (FIG. 1) represent 
nucleotides complementary to the DNA template (wild-type gL) , an overlap 
of 20 and 21 bp, respectively (Table 2) . The asterisk in FIG. 1 denotes 
the position of the non-mutating PGR primers P3 and P4, which complement 
an overlapping portion of the ampicillin resistance gene within pTMl 
(Table 2, see Duus, et al . supra) . 
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